SYNOPSIS The blood of 104 medical inpatients was examined at various intervals during storage for 72 hours using a Coulter S counter. Over this period remarkable stability of the white cell count, red cell count, haemoglobin, and mean cell haemoglobin was demonstrated. This permits a useful interpretation of indices obtained in routine postal samples sent to the laboratory by general practitioners for screening. Furthermore, the implications of high correlations between red cell indices in freshly examined blood are considered and the regression line MCV = 2-5 MCH + 16 is derived. Using this relationship the normal range of the Coulter S MCHC is defined as 32-6-33-7 g/dl. The significance of the Coulter MCHC in present-day practice is reassessed and the importance of recognizing values for MCV and MCH not coinciding with the regression line is briefly discussed.
With the introduction and widespread use of the Coulter S counter, rapid, accurate and reproducible measurements of red and white cell numbers, mean cell volumes, and by computation the haematocrit, mean cell haemoglobin, and mean cell haemoglobin concentration have become readily available. However, the diagnostic significance attached to the values of these indices in routine haematological practice appears to merit careful reappraisal. Previous assumptions have been based on the inherently inaccurate 'manual' techniques involved in cell counting and haematocrit estimation. Though the errors of using haematocytometers have long been appreciated (Berkson, Magath, and Hurn, 1940) , the advent of electronic particle counting as exploited in the Coulter counter has further revealed that cell numbers are consistently overestimated in counting chambers (Mattern, Brackett, and Olson, 1957) . Recently, reinvestigation of manually derived haematocrits has emphasized the errors and inconsistencies due to plasma trapping between red cells of differing shapes and sizes (England, Walford, and Walters, 1972) .
With the centralization of laboratory services, the ever-increasing demands made upon them by both hospital and general practitioners, and moves toward ' 29 June 1973 'well population' screening, it is likely that blood analyses will be undertaken on samples with increasing 'dead times', ie, the intervals between venesection and analysis. Included in the annual work load of this laboratory are 25 000 postal samples submitted for routine blood examination by general practitioners throughout the North East of Scotland, the Orkney and Shetland Islands. It is thus of some immediate concern to us and, we hope, of more general interest to assess the effects of storage upon Coulter S-determined blood indices.
The study presented here therefore has two aims: to consider the interrelationships between Coulter S indices in fresh blood and to determine how the values of these indices change with time.
Materials and Methods
During a five-week period, venous blood samples were taken from 104 'medical' inpatients suffering a wide variety of disease (infections, uraemia, (Barnard, Carter, CroslandTaylor, and Stewart, 1969; Pinkerton, Spence, Ogilvie, Ronald, Marchant, and Ray, 1970) . In this study duplicate testing of samples with dead times of two and six hours has been adopted as such time delays commonly prevail in laboratory practice. 
Discussion
This study was purposely incorporated into the daily routine of the laboratory with no extra precautions taken to minimize the errors which arise in everyday practice. Nevertheless the standard deviations obtained by duplicate analysis of specimens with dead times of two and six hours are remarkably similar to those derived from replicate analysis of fewer specimens, uncontrolled for dead time and taken from a more normal population (Barnard et al, 1970; Pinkerton et al, 1970) . Furthermore, although precision does tend to deteriorate with increasing dead time, the tolerated error in WBC, RBC, Hb, and MCH shows no significant change over 72 hours. Indeed, even after this period of storage, the tolerable error of the white cell count, the most variable parameter measured by the Coulter S counter, is of the same order as with careful 'manual' enumeration of fresh blood by an experienced and meticulous observer (Berg, 1945) . The regression line relating MCV and MCH is in fact a simple function relating RBC, MCV, and Hb and the interrelationship of these indices in most blood samples will closely coincide with the derived line. There are, however, some obvious red cell abnormalities where the function does not hold, eg, microspherocytosis, where an MCHC > 36 g/dl is by no means unusual. It may prove possible to suspect the presence of other red cell changes associated with deviation in the usual relationships between red cell number, size, or haemoglobin content, eg, haemoglobinopathies, elliptocytosis, or mixed cell populations, by the recognition of a simple mismatch between measured values for MCV and MCH and those predicted by the regression line. Such an approach in blood screening programmes is technically feasible and considerably cheaper than the existing alternative, the development of machines that plot frequency distributions of red cell size (Brittin and Brecher, 1971) . Nevertheless, in true diagnostic haematology there is still no real substitute for the microscopic examination of a well made blood film.
Although a narrow range for the Coulter MCHC has been described by other authors (Black, 1971; Brittin and Brecher, 1971; Okuno, 1972) , all have concluded that its very narrowness limits its usefulness to an index of quality control, and that only if the MCHC is unusually high (> 36 g/dl) has it any diagnostic usefulness in that such samples require morphological scrutiny.
In contrast, we regard the MCHC as a much more useful index for it is one measure of the interrelationships between red cell number, size, and haemoglobin content. Furthermore, we regard the narrowness of the range of the Coulter-derived MCHC as reflecting the increased precision of the Coulter S counter in the measurement of these basic red cell parameters. Thus an MCHC < 32A4 g/dl is a useful marker for hypochromia. A more sensitive measure of the normality between these parameters may, however, be the concurrence of MCV and MCH with the regression line MCV = 2 5 MCH + 16. In the screening situation, consideration of the MCHC and both the MCV and MCH in terms of this function may improve the selection of samples requiring morphological scrutiny.
